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“Methodus inveniendi lineas curvas maximi minimive proprietate gaudentes
sive solutio problematis isoperimetrici latissimo sensu accepti. “E65
( ,
)
, 1744 , (1707-
1783) 37 . (Calculus variationum)
1766 ”Elementa Calculi variationum”E296( ) ,
1744 ,
. 4 $(E9,E27,E42,E56)$
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. 1697 ( I, pp187-
193) ,
, $dy=\sqrt{\frac{x}{a-x}}dx$
. $-$ , , .








Caiatheodory(1873-1950) 57 , 308
6 2 .
1. De methodo maximorum ac minimorum ad lineas curvas inveniendas applicata in
genere
2. De methodo maximorum ac minimorum ad lineas curvas inveniendas absoluta
3. De inventione curvarum maximi minimive proprietate praeditarum, si in ipsa max-
imi minimive formula insunt quantitates indeterminatae
,
4. De usu Methodi hactenus traditae in resolutione varii generis quaestionum
,
5. Methodus inter omnes curvas eadem proprietate praeditas inveniendi eam, quae
maximi minimive proprietate gaudeat
,
68
6. Methodus inter omnes curvas pluribus proprietatibus communibus gaudentes eam
determinandi, quae maximi minimive proprietate praedita sit
,
lDe Curvis elasticis










$\int Zdx$ $Z$ ,
















$p,q,r,s$ ,etc. . $y^{l}$ $(x$ $)$ $dx$








$\frac{y^{\prime l}-2y’+y}{dx}|q$ $=$ $\frac{y’’-2y’+y}{dx}$
$r= \frac{y’’’-3y’’+3y’-y}{dx^{3}}$
.
$d \cdot\int Zdx=d\cdot\sum Zdx=\sum dZdx=0$ .
.
.




$AM=x,Mm=y,Nn=y’$ . $MN$ $Zdx$ , $NO$ $Z’dx$
.
$n\nu$ $y’$ ,










. $P’-P=dP$ , $N’$ $N$
,
$\sum dZdx=n\nu\cdot(Ndx-dP)$





































$=$ $2n$ arctan $\frac{x}{y}+Ci$
$\frac{dp}{1+p^{2}}$ $p=\tan\theta$ ,
$\int\frac{dp}{1+p^{2}}$ $=$ $\int d\theta$
$=$ $\theta+C_{2}=$ arctan $p+C_{2}$
72
$\frac{2n(ydx-xdy)}{x^{2}+y^{2}}=\frac{dp}{1+p^{2}}$ ,
$2n$ arctan $\frac{x}{y}+C_{1}=$ arctan $p+C_{2}$
. $C_{2}-C_{1}$ arctan $k$ $\tan$
$2n$ arctan $\frac{x}{y}=$ arctan $p+$ arctan $k=$ arctan $\frac{p+k}{1-pk}$
.
$\frac{x}{y}=\tan$ $( \frac{1}{2n}$ arctan $\frac{k+p}{1-kp})=T$
$2n$ , $T$ $p$ .
















I. $n=1$ $2n=2$ 2arctan $\frac{x}{y}=$ arctan $\frac{k+p}{1-kp}$
arctan $\frac{2xy}{y^{2}-x^{2}}=$ arctan $\frac{k+p}{1-kp}$
73





$m$ . $n= \frac{3}{2}$ $2n=3$








(1 ) (2) ,
(1) $\tan\theta$ $2n$ .
(2) . .
arctan $\frac{x}{y}=\theta$ , $\frac{x}{y}=\tan\theta$ .
$\tan 2n\theta=\frac{\sin 2n\theta}{\cos 2n\theta}$




























$- \frac{1}{2}C=(y^{2}+x^{2})^{\frac{2n+1}{2}}(k\sin(2n+1)$ arctan $\frac{x}{y}-\cos(2n+1)$ arctan $\frac{x}{y})$





$\int Zdx$ $Z$ $\int[Z]dx$
. ,
$\int_{l}\{\int[Zdx]\}dx$
$\int[Z]dx=\Pi$ , $dZ=Ld\Pi$ .
, $d[Z|=[M]dx+[N]dy+[P]dp+$
$[Q]dq+$ etc. , $dZ=Ld\Pi$
$d\cdot Zdx$ $=$ $Ldx\cdot d\Pi$
$d\cdot Z^{l}dx$ $=$ $L^{l}dx\cdot d\Pi’$
$d\cdot Z’’dx$ $=$ $L”dx\cdot d\Pi’’$
$d\cdot Z’’’dx$ $=$ $L”’dx\cdot d\Pi^{lJl}$







( $H$) $Zdx$ $Ld\Pi$
$0=n \nu\cdot([N](H-\int Ldx)-\frac{d[P](H-\int Ldx)}{dx}+\frac{dd[Q](H-\int Ldx)}{dx^{2}}$
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